We derive the flow-background formula for jet-correlation analysis with high p T trigger particles in any azimuth window relative to reaction plane, extending the mathematic framework of previous study in [1] .
Recently Chiu and Hwa [13] proposed a physics mechanism for the observed propagation is perpendicular to the medium flow direction [13] . This model of 28 gluon emission correlated with medium flow can explain the observed descrease 29 of ridge magnitude from in-plane to out-of-plane [11] . Furthermore, the model 30 predicts asymmetric azimuthal correlation functions for trigger particles in 31 quadrants I+III and quadrants II and IV, separately [13] . Such asymmetry 32 may not be restricted only to this particular model implementation, but a more general feature from interactions between jets and medium flow (e.g., see
34
Refs. [14, 15, 16, 17, 18, 19] ). Clearly, experimental test of this physics mechanism 35 is important to further our understanding of jet-medium interaction.
36
One important aspect of jet-correlation analysis is the subtraction of combina-37 torial background which itself has an azimuthal dependence due to anisotropic Due to event anisotropy, particle azimuthal distribution is given by
49
where ψ RP is the reaction plane azimuthal angle, and v k is the kth harmonic 50 coefficient. Trigger-associated particle pair distribution is given by
Integrating over trigger particle azimuthal angle φ t within a slice |φ t − (ψ RP + 52 φ s )| < c, and associated particle φ and ψ RP over full 2π, we have
However, we do not know the real reaction plane ψ RP , but only the measured 54 event plane ψ EP , which is smeared from ψ RP by probability function ρ(∆ψ) 
The integrand is
Integrating over φ t , we obtain we have
The two terms can be rewritten into:
Thus
|k−j| cos(kφ s + j∆φ)
The 3rd and 5th term can be combined if using convention v
The number of trigger particles within the given slice is
Normalized by the number of trigger particles, the correlation function be-
Using shorthand notation
69 we rewrite our result into
At mid-rapidity, odd harmonics vanish. Thus the result is invariant under are asymmetric about ∆φ = 0, but the average of the two,
is symmetric. Eq. 15 recovers the result in Ref. [1] .
75
Keeping terms up to v 2 v 4 and v 6 , Eq. 14 becomes
For illustration we calcualte the flow modulation, the quantity in the curly 
85
In Fig. 1(b) we show the flow modulations for ranges 30
• (dotted curve), and the combined range 30
• (solid curve). In summary, we have derived the flow-background formula for jet-correlation 89 analysis with high p T trigger particles in any azimuth window relative to 90 reaction plane, extending the mathematic framework of previous study in [1] .
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